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ABSTRACT : This study was conducted to find out environment-friendly disease control method to Alternaria blight
caused by Alternaria panax of ginseng. For this study, 150 methanol extracts from medicinal plants were evaluated and the
extract of Impatiens balsamina showed most strong antifungal activity against A. panax. The methanol extract of 1. balsam-
ina showed also stable antifungal activity against other ginseng pathogens such as Botrytis cinerea and Fusarium sp., when
treated by heat or pH. In vivo, Alternaria blight incidence rate was low of 13% with the treatment of 1. balsamina methanol
extract compared to 35% of the non-treatment. The antifungal compound of L balsamina was purified and identified by
using a silica gel column chromatography, TLC and ESI-LC/MS/MS analysis. The compound which showed strong antifun-
gal activity was identified as 2-methoxy-1,4-naphtoquinone (C;HgO5).
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Biosystems, USAYS AR&-3la] Ex12RS 2431969032, MS Hlo] dolE Eal AoJF T Negative ion mode, Q1/Full Scan
E]= Analyst 1.4.2 (Applied Biosystem, USA) -8 AXE ModeZ ARE-31 100-1300 m/z ©JWHe] BE iong HE3INA
tl. Curtain gas 20 psi, Heated gas 2% 700C, Nebulizer

Impatiens balsamina (MeOH exract 40 gas 1, 2& ZtZ}F 60psi, lon Spray Voltage —4500 eV,
EtOH, 24h, room temp Declustering Potential 3t —70 eV, Entrance Potential 3t —10

EtOH extract eVE 8l3lth o5 ol2sE w71 f8 47 1mM
ammonium acetateE 713t acetonitrile (ACN) 3%} 57/

Silica gel column _chromatography

n-Hexane TE AHE3I¥ T Columne Waters Acquity C18 (1.7 mm,
100 x 2.1 mm ID), ©1%54 0.1% FA in water (A&vH), 0.1%
FA in ACN (BEu), 2447k 0~12min, AS™ (90% —

Fr Ero Fr3 n-Hexane: EtOAC(HEA), 10:1.w/v

l l . 0%) B&W (10%— 100%), &< 0.5m/min, injection
Fr4 Fr5 FrB Fr? Frg HEA. 4:1.v/v 0 B (10% 0)5 N >
volume 2 /4, colulm &% 30 Cit}.
HEA, 8:3.v/v | | [ |
| Fr9 Frio0  Fr11 Fri2
2471 Ol =~}
I II I [\f V Zit 2 0F
Fig. 1. Separation of antifungal compounds from methanol extract P I —
B o balsamina, & omP 1. A TS FEB0| SR
A. panax, B. cinerea, C. destructans, Fusarium sp. & 4
Table 1. Antifungal activity of methanol extracts from medicinal plants.
o Inhibition zone (mm) ) N
Extract of medicinal plants n Extraction condition
Ap Bc Cd Fs
Coptis chinensis 25 - 26 - A
Impatiens balsamina 32 30 - 18.5 B

tAp: A. panax, Bc: B. cinerea, Cd: C. destructans, Fs: Fusarium sp.
A: extraction with 70% methanol B: extraction with 100% methanol.

i :% e

B ) 2N
Botrytis cinerea ) .IBo;‘rytis Einera\

Fig. 2. Development of abnormal hyphae of gingeng pathogens treated by extract of I. balsamina. A, C: normal hyphae, B, D: abnormal
hyphae.
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Fig. 3. Heat and pH stability of the methalol extract of I. balsamina examined by antifungal activity against A. panax. h1, h2, h3, h4:
treatment of extract heated to 40, 60, 80 and 100C, respectively; 117: non-heated Jaositive control; p1, p2, p3: treatment of

extract adjusted to pH 4, 7 and 10, respectively; a, b: check solution at pH 4 an

10, respectively.

1000000
—e— PDA(S)-F
100000 —m— PDA(S)-NUV
2 ———PDA(NS)-F
T 65 PDA(NS)-NUV
g —&— V8 (S)-F
& —@—V8 (S)-NUV
1000 —+—V8 (NS)-F
—m—V8 (NS)-NUV
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1 2 3 4 5
Days

Fig. 4. Spore formation depending on media and light source. PDA: Potato Dextrose Agar; V8: V8 Juice Agar; S: Sealing; NS: Non
sealing F: Fluorescence (12 hour light, 12 hour Black); NUV: Near ultra violet (12 hour light, 12 hour Black).
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Fig. 5. Minimal inhibitory concentration (MIC) for inhibition of spore germination. A: Treated by 500 ppm, B: Control.
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Fig. 6. Alternaria blight incidence rate depending on each
treatment.
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RIES A3Uh 10YmeE BAZAE PDA R3]
3 Paper disc& o838l B E 2] & 25ColA] wijgst
51 EEE who] FHEAE AL S g}l
S FAE AR A717F 30 o WEkA] L A
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Fig. 7. Antifungal activity of Fr 5 against A. panax.
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Fig. 8. Chemical structure of isolated compound Il, 2-methoxy-
1, 4-naphthoquinone.

John et al. (1948y% 3}3E 2-methoxy-1,4-naphthoquinone

Monilinia  fructicola, ~Collectotrichum  lindemuthianum,
Penicillium notatum 2] <ol tisll =+ 4L 7K1 A2
2 B3890 Kang ef al. (1992)2 E-43le] veke =
25 7KL Staphylococcus aureus, Escherichia coli, Bacillus

o]

subtilis, Aspergillus niger, Candida albicans 2 Trichoderma
viridedl| g &84S A A ether FYENA St
e vellon S4EdS 2 Al 28dE 2-
methoxy-1,4-naphthoquinone® &+t v} o}, 1 wlof &
stz e 223 il d 1b-AMP1, 1b-AMP4 52| 4]
o] BHIEAI Ut} (Lee et al, 1999; Karin et al,
2005).
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